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(57) Abstract 

A method for three-dimensionally questing a buried 
structure by moving a questing device along the surface of a 
medium, radiating a wave signal (4) such as an electromagnetic 
wave under the ground (1), receiving the reflected signal (5) 
from a buried structure (2), and generating three-dimensional 
voxel data including the coordinates (x, y, t) which represent the 
position on the surface of the ground and the reflection time for 
the strength of the received signal. The method comprises the 
object voxel selecting step of selecting one or more object 
voxels through artificial input, the binarizing step of extracting a 
group of candidate voxels whose absolute values of the 
amplitudes are larger than a predetermined threshold and which 
are interconnected, and the coupling and combining step of 
extracting a group of coupling candidate voxels to be coupled to 
the object boxes from the group of candidate voxels and 
combining the group of coupling candidate voxels to the object 
voxels to make a group of object voxels. By the method, the 
position of the buried structure (2) can be determined with a 
high S/N. Even if a defective voxel is present in the 
three-dimensional voxel data, a linear interpolation step of 
carrying out linear interpolation in a predetermined direction in 
the x-y plane containing the defective voxel is executed to 
simply interpolate the defective voxel. 
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fa<DiMu (x, z, 0) (8Sg»fDff) «r**Sfc«-CfeS„ 
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1 . MM Ztilty**-* % x t t tr|B LT 2 Hk7f7~- ]) LU ( £ , 0, o> ) 

2. **!)fei/^S(Dl7^>5r, U (5, 0, u>) ^t>*fe5 0 

10 3. d^-fittSr, g, 7j KBL-C 2&5cifi*7— y rtfg&U u (x, z, 0) <M# 

•5 o 

:oj;9i;Lt, t = o \^&ttz>mmffim*m% z. ::m £ 

15 r. <£> S ^-^M 2 1 it, 3 ^7n*'^ir;KZ)^«|T# &ftTV*S5* 

— £^ v/f ^ u-— > 3 yfclft ^ u — is 3 isj&m^B. 3 2 <£r#;fCv* 

t) fc£j£HnfeJffi¥»a s «*.&*i3 c t t fc5„ r ©jRiSt&B KISMET?* L 
20 7t c 

Mt-, - <Of— ^£&3£G2 1 ii, 3 BCTc^-fezi^ — *±/?Sc^g:3 1 I' J: 9 ± 
fiRStbfc 3 &7ntf;f S (x, y, t) ICxtLT, lo£i±ro^s|?^ 

ifg« « # ie a {bj n a»— 75 -e -t w H6*j-ffi as ^ £ co nut «t »3 * § ^ # : * -t a- it m 

2mit^m 3 4 Id J: 9 «iW$*Lfc4g1f Jl?^-fe^# © 
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XKl, m<&T£V -feywil^^© 3 3 tt, 3 &5n* -fe/l-x- ^ 3 1 l£ J: 

^X*.J&i5tltc 3 te^^t^f-^ S (x, y, t) (DiZn<DMm&-r$x& 

co a^j 2 2 /^(bwA^MfNc j; (9 mtR vxm^i® 2 3 tc^-r 5 Iff ii*^ 

S3 3ai, ^co*^£ti7clfrfB±CDffi*I;££^^co7v7^ 2 2 ^b©Ali 

as 2 1 t-wjiiii(i!)4f-?«iif)(i©7B h m 5m\-7jkirmwt 

10 Ittifttll, 5 1 izmm-tZM 5 2 t ^foh §riiE-f-5SSW 5 3 

m^mwtm 5 o&t^©^^!!*! 5 4 &±m 1 co^tiis^tiTv^,, 

1. 3ftfu#^^/l'f-?4fifelS (STl) 

:©igli, 3 ^S^S^M 3 £#tb Lft^ x-^ilx^fcU 
S LT, Wl^coMtrffiffl 3 »C7CJl?^ir/i'v f — ^ s (x, y, i ) 3g L 

15 <CfcS (x, y, t) S:t^t5Iitfc5 0 ^cOXfSfi, 9* -r ^ 9 Mb £ ti 

•Ac^^tff <o . mw^^ts±m i (nmrnmrn*. ryfti iaai 2 

CO£gf€Hffi±COf2:g (x, y) t5iftt$i5<Dmt£2frb<D5tfttmffl t (311^(3: 

mj£nAMm^&ftMLxt>bKMm^tf%mTi/ir+iz\,^tzz^x<nm$) 

ZMW (x, y, t) tt5i3^%*'^t/Wf-^ s (x, y, t) t LT 

ft ^m<DAEm^& (nm±), m^&<D^m^m 
(256) mmxmm.t5ti. mmi 2 s^^Mm^m^mmmox, 129 

(Dm^ik^v hmx\ mmmm±.<DiiLm u, y ) tRM^5 (»mw-2frt><r> 

Sll9#r B 1 t T'&5££tl?>M ( x , y, t ) rfS T K V Mt % t L X^ ^ => — K 
^gfCpgS^M 3 ^TC^^ir/L-x — 9 s (x, y, t) ^LTr-?ftl 
^^cT)p<^y 2 1 a cDFf£^«t-1&^£ft&o r CO J; 9 \z LX*k$.1feM&tl 
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itm 3 ^TCJK^-fe^-r — ^ s (x, y, t) \z%t LT31S<73 2{g{fc^3£;fe L 

5 r ©«fc 5 LT#bnfcm3 ftTCJK^-feyPT*— ^ s (x, y, t) flS 

(x, y, t) ££n5 0 Jgl 3 2fc5c>l?^ -fe/Vf* — 9 s (x, y, t) l:^LT, 
-v^ ^U — ->a L/- 3 fcTctf^ir/I'X — * S ( x , y, t) 2r|g7 

10 3 &7ctf*-fe/I'7 f — ^ S (x, y, t) ttil # <D 2 Wit^M 

15 2ffi^5aaoR|fiISr|SgE^ 1 7 5 t»«>KlR^Ufct3 Of, 171 (B) ttStl^ 

20 Wt# ft < & & - t A^^5 C 

(x, y, t) * s (x, y, t) tm&Ztls 3^7t^9±^f- 

?±f&^& 3 1 (DfotS t Lt, WP$^IfSt-?l^?t^tl5o 
2. ^flcxK^-fe^S^Xa (ST 2) 
25 fS8EI (A), (B) tiStJ:5t, WS*¥t3 3 alCiot?^ ^l'- 

iX3 yMttLfe 3&7G#^-fe/U^-* S (x, y, t) ^13^^^ 
T d O x - y spffiT'lffffi^^ Six, t^l--!?i!W^f©AAg62 1 tf) 



WO 00/13037 



PCT/JP99/04670 



(x u , y d ) zmfe-tZo rrt, fxMmmr n (DWUte, i9ll: 

dp- — aj?— K^b-^Wfi^A^) LTff 5 35^ ifcVMi, 181 (A) tc^i-pfB^ 

(a) teBfrffii?^&i®&ia-e^*L7t'*><£>-e*>«? , I8i (b) tiP)c»fB* 
^^MBili^^IS Lfc^^BE^fcS, «, 181 (A), (B) fi^3fc 

10 l^o 

2felC BtEJ&JS 3 3 b iK mzmfc\z X <0 (X D , 

tft*a>*fiHW:Rlt«#ro T c co X - Y W-m\H <Dmfc £ ftfc #9 ^-k it5 

15 ± 6 7$ ? ± /u <DiE ft <d mm x°foz> 0 % 9 mizTjk-fimmmffittTF^^ ~<d£ 

0 VXMUZtltz. 1 om<V®>&#?*t^<D&WM (X i , Yi, Ti), 

1 = 1 — 1 0 StfPgSUB (MAX 1 ~ 1 0 ) riS^S* £*U-tV^5 0 

ZWHJg^J-Ctt, x - y ¥to"T?l$TffiS^&m^atl»#IWT D ©x - y 
spffirtT? — jeiOiE^rJgfiitrt-Ctft^SrfTo^idS, x - t ¥1^ y - t ¥5ilfcV 

20 tt#i:<o:friSi<0¥fl5-ei0rM*&tTo-c fc1#;b&v\ £f-, it 3* Iff 

ffi cd IE * fl£ IP $c i c PS fe T . mftfo^Z<D{&co&MM'fc<Dtf?±svm%iX'tfim 

Ztiltrnm (X D , Y D , T d ) »#^t;^^©SSft*Jh^t/Pi: Ltti 

25 

3 . 2flS{kXe (S T 3) 
^-fc/l/'T— *S (x, y, t) IcSLT, JB«ttO«ttdSEAfiTiX*»— ^"C-t 
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(MIN1~10) 
4. jg*££-j£lg (ST 4) 

M'^/WclM^VMi^jfrtf -fer^Sr^-T 531^^^^^ -fe/^Sr-oi 9 
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r oigft-g-jSlSfc J: «3 #b;ftfc%M^ir;Hi¥©M£> IlOl (A), 
■e#t^5ii^*>5. Hoi (b) tttt##*'fe/V'#*ifi*ifi 

5 . ai^^a (s t 5) 

-T5 r t#T*# So 

< 1 ) lffliE 3 $C7GJl?*-fe/i'7* — HUIS^lft:^^ir^jS^XSco^^*5 
f-^I^LT, lf|BJSEft*BS±«5<fc« (x, y) ftfcKStlSW t tt^Tfa tC 

•r s ft *fitt tt tH xim t , HtfiBft ^cfitt ujistiaisix suia^K^® ± <b 
{4« (x, y ) »<Dmmm*mtffitzmttf%m t MAX srsatn*iBi t = o, 

^•fe^igiRX^t LT> fllME»rB5**#Ik 3 3 a Wot t = 0 (73 x - y ¥ 

&mfe^wc 3 3 b — y/v^fiic^ovN-c^^iffaxo^BMn 

(X D , Y D ) Sr^t^-rSc 

&(c, BfiBjai«/aigS&#a3 3 bi« % MfiStg^lc «t 0 il#i£*ifc/}^-fc/W 

±;u<Dmmiu% (xi, yi) t-r-s ( 1 #0 ©jur ::t, uti 



WO 00/13037 PCT/JP99/04670 

26 

±6 7$? J t/l'<DlEj3M<DmW-?3bZ> a ^ IT, (XI, Yl, 8 5) 

mi (a) izt = o<Dmmm^zmmmx*m^i,tch<Dx^ m 

jj&ftjtr^kftfc (xi, yi, ti) &m#tf*-te/i'k Lt, a 2 til: ft; 

1 Oi-ei/PLfcfcWilSltTfeofco 
<2> ±|SO*lfc^1IBlcfcor»±, S«*tE«<Oj)R3ft5c3iK^-fe^7*— ^ s (x, 
10 y, t) fcitb-C, ■r^^W-^aV&l^ILt, ^Plro^ai^fltS 

3 ftTc^^-fe/w^ 9 — * SrfIS few Lfcd*, r©±54«iItLttt, SteK 

±HZ<nmm<nM1&\clb^x&. t tt#A<oK3miSl05»^i3iM&#&»1ll 

Rfgl 5 (' ioTfrofcjJS, griffins fa l 5(i£5 

jai^tfot, (x, y, t) 7K^tt)9S-CfcttiU^ 

20 * y 2 1 a 15 jA^. ^ ©I 3 *7L#^ t/Wr-^ tMLt V 7 htt4H 

^Tc/K^ir/u-T^— ^ s (x, y, t) l:|Lt, #K#*B#lfi t feln, (x, 
y) 9 s t ISi^ft-^gfsfi < ft £>ft^ 

iftwtsftsiff 9 r t 1 ft 5 Ciin, mumjim 

25 3 7 "Cfr 9 ) 0 

BP „ #ij;t(2\ Ji: 3 ^76*^ ir^x — ^ s (x, y, t) £r 2 flt-fk«ta© 
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3*7C# v /ir^f-^i^Ig©i5iJilffM^-C\ Mm (x, y, 

(x, y , t) \z s ^(Dsx^^m t mufiu-tt it * ^ —j-z? a ^9*&m% 

JfeL {Otitis ^-t7^/^Jaifg3 6TiT9). 8!:3&<Z> 3 I&tcjJ? 

snisiv (t) icm ^^/u^je^ds h , ( t) -zmztiz -7 4 
zmLtcfeBzw (t) k-rzt* m^2X"mtsftz 0 «2^© 
h, (t) (f) (i^xt3 -e-^x. fetL^o 

0 /. 00 

W(t) = \ v (r) hi(t-r) dr (2) 



15 



20 



Wi ( f ) 

Hi =Wo 0^77^1 (3) 

(I-77) Wo + 77 I Wi( f ) I 2 

::t, w, (f) ttiiflf&HBl *ttSft*WftSStjK^<Z)7- y xfit 

J)5 0 W 0 l4»S4T^i?>ii57^;u?]iaT*)5o 



Wo = \ I Wi(f)| 2 d f (4) 
•> 0 



/^9)s ri = o<Dm^"y^- b-7^^9- ^ >\>t>) tttZo ^-m^Wi 

^ICfcottt, rj=0. 5~0. 9gStSRt5ri:^ffiLK 
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r 3 ^^ir^-^dfcj^lS: 3 1 tt, £tftrojj6i-?ffiffi 3^7t*' 

±<7>-f£g (x, y) irB#r B 1 t t<vmmt-tZ>m3 7kjirt?-t;l>'T-¥ s (x, y, 
t ) %±f&i-2, 0 

tr^T-, :03^*^ir;uf-^4)!Efg3 1 «fc o £ tit' 3 

zK^ ir/K'*3V^T, U 4 EMc^-T <fc 9 ±fcte\,^XwiW.&&i$. 5 £g 

15 IfLfci^^ %mfeW\Z-ftfc-rZ> 3 f-^IiLT^HIfi 

Jg(^ I«iPfl«tat«3ft7ct^i:^r-^ s (x, y, t) 

fi, •7^^->3y|i¥t3 2tJ;otv^u->3yM^T, -r-f 

^ 'U-S^a ^«taap ©*ffc* 3 »7EsJ?^-fe^7*— ^ S (x, y, t) 

25 s 0 v^u-yayii^oi:, m i mmmm t mm^-tf&m am 
2 i toAI^f-^M^iro^a-ft - H£a£<5v*TR9i"t5o 
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1. 3»7C#^t^-*4*lS (ST6) 

2 . lifraig (ST 7) 

5 s (x, y, t) t*fLt, eiTroSfH-OttRsS^-t/u©^— ^ ©ttlW&fr 5 

3 JJc5csI?^"fe/W7*— * s (x, y, t ) (OHItBtP^ t ^IrJ^SST Ltlif- 
* Lt^Sfc*. x - y ^ffit'tD 2 2k7c^— ^ w*tBB<t Lttit^ 

**^tifc 2&7c¥ffi±T*<Da^tttt£ffli^T&M#tB#B] t fe^*SMS:f?5o 
10 x - y 2 &ir-^ roiFsl ^ff 5 %-f y tt*fil:iSot l 

f±, tbfll«* £ r #s 9 X', a^m^iS^JH^^:^ 300 MH z T*fe 9 , j£g 1 
|±j(fi 3 3 c mT?£>5o) £ITi:4 5i^O^, ^ix 6> (DXmrt ' Z i? /K' >tf LT 

3 . tfUj&Ji (S T 8) 

7klC s Z<DXo^LXmhntz.m.3 1Sk7i^^-t^V : —^s (x, y, t) #£ 
20 ^SlCJSttv^^U-i/g y*l$tl, 3 i^^r^'^ir/Px — ^ S (x, y, 

iMWiig (st 7) o^^t^ovNT. mi 3@t^tlt«S© 
stisw 5 0^, ^i 4mz.7F-r&wimmz%ivxm&*:ft<oitm&<D 3 &te# 

25 ^ir/k^-^ £ffli^Tf£BJi-5„ 

/t 3 j^TC^^ir/Wx"^ £^-fo ft, 6E1X^^1 7Elco^^ii, fcSfcW 
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* m \z. mmit u t © -e *> 3 . 

LT#:&i-SIEl!t* s , 10 cm, 2 0 cm, 3 0 c m&T»*^i-»^ 1 

mmwrfi&ft ^tcttmnm 9 («tt^3 0cm) wunico-r^^w-^ 

10 3 0 cm, IP^jB4Htt^«iKttffifcfeW5««ft<OtflN :, -eoiftSS:jHjt.a 

±mmmmm-vn, (stb) ci&^t, x#^[^tyift^i^ 

15 1 ^5£«ffiP«WToTfc#|:b^c 

[* 3 mmmmi 

20 3 J»fc5nS!fi3£1tra:, fR 1 &t*3f 2 MMBM t m C< „ IgfSH 0 if-^»lf 

mw- 2 *sffli»stL-ci3 1? > m^mm 1 o £^-^fl?#rM 2 0 ^^M^e 

x^Flfto^— ^©JRftS:»T Lfclfc, y^ft (JR l 0 W^*^[p]) 
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aisflr« i oio'f-^wit2 o ^^3iiiii;i5 3 & teases 
«^ftcro«RUaTj«aitefco^-cii, as 1 2 wangle kkjb 

5 fR 1 9 0t*ti 9 g 3I5JK^«»::«S^— ^fflaffl 2 1 f±, Hi 

2 31*3^18 iPt< , 3 Jk7C3tf*-t?A<7*— 3 1 WW ^ U 

a^aSr^fltLT^-Cbfll^JSV^, Hi 9 0m JB3HJK»«Bt-ii:S5B8«-r 

10 r © 3 ftjnJi?^ t/>f - 3 1 tt, W^»Mt-«ffi^3 3 2fe7C3iH 

^tyi/r-^Sr^tSfcftrotro-Cfcf) , g ft s £ 3: * Sfc M Bff 

±cOfiffi (x, y) iB*M t £<©Hft£-r5JK3fc7nJl?*-fc/I'5 ff -* s (x, y, 
t) Sr^j^-TSo 35(£, M&iJ-g-, r©JS3»:5cJlf^-fe/i'7 f — * s (x, y, 
t) tt, v^^i/--> 3 y|il?i3 2l;ioT-7'f yu-v-ay^l^^t, 

15 ? — ^ftta*F<0*ffcj5c 3 i^^c^^ ir/WT 2 '— ^ S (x, y, t) 

(x, y, tK S (x, y, t) 3 &7CsK* •fe/U'r — ^ ICJR U 3 #C 

20 Ml-, ^ (Ox-^^agl5 2 1 tt, huSE 3 ^Tnds^ir/l-x — 3 1 «t 

u ±f$,£titc 3 ^7n^^ir/ux— * s (x, y , t) s/ctetfrfe-^-r ^ — */ a 

^AaS^S 3 2 ± 5 4E/&£tl7i 3 i^Tt*'^ iryVx-^ S (x, y, t) {~M L 
T, HufaM^B-t^fig (x, y) StRJWl^lH ttt*riSlt*3H-51SBfl[0|fi 

25 ifeMffitttti#a:2 7 ^m&£titcmmmwmm±.<7)i>LW (x, y ) s^Mta*:* 
xmMi&*&t)famLxmmm^ 2 3 i:S/ft5¥ffi$*fs 2 9 1 Mit 
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1. 3SS#^-ir;Vr-^4s!cIS (ST9) 

:©igii, ftirt&il Lfcgr i mfal&m t m c-efc5 ro-eM So 

5 2. ***6*MitteffiXe (ST 10) 

(x, y, t ) u:#lt\ Btiias^i^Mfittm^ 2 7 tf^mmmm ±<D{zm 

(x, y) StrStt^ t tA^ftdfcft 5 IS IE* * U 2 1 a /j^jS^ 

io (x, y ) m^Mc*mttm Lit t # cos ssit 

3 . ¥SI&«XfM ( S T 1 1 ) 
15 ftufSS^»^{iffl/±}X@^joV>Tfflm$ft7t#^«^S±OSB (x, y) 

mma±. &mmmm-k<D$LW (x, y ) str, fic^iittaiisi¥ii 

BfiKXfM£ig^L.~CllfTT5 r <k J; "9 MS £ 5 „ & 

20 y^y 2 i & <Dffi'&.m$iizi&wtz>c ±x(/)mnmm±(u&w (x, y ) tr*f 

t = 0 tm 9 ST5 r. i: «t 9 , ^ a^¥ffi/6» 3 &5cjK * ir/l^*- * s (x, 
y, t) <DM-kffi^MW£tiZ>ffi%ktt£Z> 0 
25 4 . ¥M^X@ (S T 1 2) 

Srtti^^au-CHijfe^^§|5 2 3i:S^t5 0 

£ 1 3 EUc^TWff^SS Ltz 3 ftjcJl?^ t;wf-^ Srfel Lfciftfco 
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<i> mjSES^MfittffiXfStefc^T, #^S*ffi±»{iB (x, y) StcS 

£|g 2 2 Hlc^-t^ |2 2lt:^fil«ftt, 3 frittf-? t;vf-^ 
S (x, y, t ) ©RWili t rojfifflSr 8 n s ~ 7 8 n s (8*15*8? £ K«l3|t 
10 LTO. 4m~3. 9 m) <DMmU<D&.%ttgt t LTflfrlB*:*:f6*Mt©tetii 

12 2 hi «t 5 . ss^aBM?<z>33^Kitflr*a* «t *> wmi-mm-ez a ± ? k 

^-ISiCMXcoM (x, y ) fe(cixttB#p B T t ttifc-ftfcSittaS;*: 

<a^$r*f&£-t-s rife SNtkrogfetti/^ft^^tif* li\ 
(2) mrlE 3 ^Tt^-fe/^'-^J&XfStr joV^T. ftulEJ^ 3 JfeTcsK^-fe/w^- 
(x, y, t) (r^LT, McDi^MM (IS«*<afc«tM) * 

^TigifccD^/jScP^qMs^i^ r±w ^^a^ss LTtufBiim 

20 ^eJRS^ft^ 3 5^7C*^"t^X — * S (x, y, t) ££fi£L, 2c*fc*f 

i?/p^-^s ( x , y , t) c/?mmm±mnm^mmm^h, mmtefcw 

US £ 0. 50C 0 , 0. 33C„, 0. 2 3 C 0 CO 315 

114, 9, 1 9tfc5, 1231, fg24Ek l25li^ tt&cNStt&M 
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^o. 3 3c„ (ttmmm9) ©^©7t-*^ (12 4g) as*t>&v*<o 



15 



20 



25 
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m * (d «s m 

5 S««"§-^itt^-i-5ffJfa^M^B±tO{4g (x, y) iSMeffitM (x, 

33 ^ r , 

tg ie <?> m ft * 5 ie a f 5j n ■ * » - X- ^ <d m m \ % t >m j& w n f s «t t> a * v ^ # * -t? 

# tl £ CIS L T * 5 M jJ? ^ -fe S: tt ffl "t* S 2 «{b XS , 

MaE2«^kxefcfcv^rtta*ixfci(rffiftM#^*/>#»4 , i5»e>fliria*ft3iK^ 

2. MfE2H<bX@-Cffiffl-r5Hfrl50f^wB8Mtt. «MK»fl:#*-fe/HlftXS 

20 -r^it i te«4« 3 ^5c^*^?fe 0 

3. Htr|E«fe*4?^-fe/I^aRXS{C*5VN-C, miE3^7C^^-fe/l^^— ^^figX@ 
Tx^^tLfcBNHS 3 ^Tc^^ir/ux-^ ^Ifr®*^ U *<n&m £ ft »r E ± <£> 
IlSiSrffiStS :tl:J:9, flffi l oEA±<o*ft:#* ■ir/i' 5 id l 

25 4. tufB3^7£*'^ir/Wx-^^^XaT-X^^^/cMfS3^5c#'^-fe/V^- 

^ ctLt, HiiisjSEic^®±co{4g (x, y ) mizBcmmm tm^^n^n^m 
mist, M£*Aflii4mxe^ttm$nfcfflfiafflE«^B±offiB (x, y ) m 
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th\z.*ifc-rz>Bi&mm t MAX few jg-rsr. tiz «t o % mte i -o£A.h«D*##* 

* coffiff ©fi*BIS t PJ WF # t? * a>*fi*MI *s * ;*: coigiigfil £ 5 MS £ §r hu BE 
10 6. gufS3^S#^ir/w^-^^L< i4Huf2{^M*>-fe^S¥^b< ftmiRtoft 

b#ihi t tt^r6it*l-L-C!>^— t7^^Mi^L< MMMS^JS l, «ta 

<Z>{fc« (x, y) tSttHFIt^II (x, y, t) tt5 3fe**n;>f- 
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9. «rE*fr^^-fe^aR#att, grgB3&7E^ir/i^-*dfej&^iki£ ±0 
sflr«#-»i«t«-rsfliHE««*ffi±roffiis (x, y ) tgit^ t Mm (x, 

15 9 -fe/H£r^tr x - y ¥EBrt^PJf^^I^I^ 1 ftTcfc^ffira&Jfe-f j*ffiMGIBJIg&3l 

z r. t zwrnt-rsmMm 1 o 3 ^tcss^S:., 

^(', ffrfB l ZfeTcH^fflWSrfi 1 5 - t ir-f-^Bt^JS 1 0 l l IBifeo 

3 ^TcggrS^rfeo 

<z>&e (x, y ) kRmmm t &mm (x, y , t) it5 3fts*^t;wf- 
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Mia 3 2fc5njtf^ -fe/UT*— * tc*r lt> stifsaEH^®±ro^e (x, y ) ^ic^: 
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20 ^**fc« 
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5 iSSfe»ifjfe«-3^7njK^-fe/w^-^[->Pj-LT, Sfj is is t Mfe 

j; ^ ^m^^mu-r ^ r. t &m?kt-f&m>km 1 9 ib«<t> 3 i^xK^-fe/^- 

10 21. «E«*KA»b«K*^ifcl+L5tifti!i«^wsi*«*lft«tls^v^^eitt 
III±»tl (x, y) £R»I$IHJ t (x, y, t) i: LT±J&£;fX7t 

mm3 7k^m^±/U7-'-^{zMLx, mmmnmm±(Diu.m u, y > sick 
15 ffimM*Btti&tetti^Pkxmiti£fttzffimMwnw±<D&m (x, y > s^mib 
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1. (litiE#) If©*I*M Lfc# 6, «M*fcfi^i6lc J: 5i&f!Hf 

5 gffxfi^ §mm^5fi^(^^i-5filE^K^®±©{fi!:a (x, y) £SWb#Pb1 
till (x, y, t) t-TZ> 3 i^S^'^-feyUT-*-^ *$L$L-rz> 3 te tf' ? -tr /l- 

flute 3 ^ -fe/V-r 5 — ^ 4^Igtt« £ tifcflfiE 3 &tczK ^ ir/Ur-'— * |c 

io jilt, tMte<^w«s±ofi!:e (x, y) fti;5»mf a i t ujifaicjoi-f zmmm 

Si:. 

mrlE*±«ttffiXftT'ttffi^*L/tatjlE^KfSan±cofirg (x, y) fewfluiE* 

15 ssagxsi, 

Hfjiejt^ffi^saaLfcWiEx - y ¥ffi£*^u ^w*^$^7t¥E±^ffi^ 

± >\s m iR x m. i ^ *j ^ t ii ir $ n rt flu is 4^ # # * -tr /w- 1 c m & -r z m & m fct * * a- 

2. flfrlS2^i:^xm-eftffi-t-?)flfrl59f*cr^tt(i, fltilE^ffctf: -fe^iiiRXfi 

(c^vNTii^$tL7--flfria^^#'^-ir/u»®iiigjitics<!v^T^^-r5. ^ t zmmt 

■f5»*JS 1 IE*t<D 3 *3c»36*&. 

3. (MR*) 
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4. (mm) 

co jm 0 £ <d m ips f 1 1 m n -e * <d % *t fit & * * « & m ft * * -r 5 & « sr m 12 

8. (lit IE*) «EftO*E«:S»»LJfca«&, *«tt*fctt#jftjcj;*jft»flr» 
&B& IE It L, lWIE*||EW't'J::#!aE-t-S*fr36»fooR*tm**Sflri-*iS 

15 tmn^m±.^{iLm u, y) £K#tR#Rfl t zmm u, y , t) tt§3*s 

TK^ir/w^— ^ 3 Tkictf su?—* t&m*.. ffimMK* 

LT. iifllE«tffM±<7)<fctt (x, y) »KE«*B*M t t*3lt SlBWIttW 

20 lfi*tffl[roft*:fl[&u«-tro*^:|i[Sri SSWUffi t MAX ^ttmr^ft^ffittttS^© 
£, 

ifCiWIiiJifP^^ttffi LfcflfrlEi«K*ffi±Wte« (x, y) fe<75BufB^± 

fit t m&Rttftm t M/ , x %&*mj£<DRttmm t«x- y ^ffi±iz&wi-z¥-m 

25 llfl IE ft *:*£«: KB LfcMtE x - y ¥ffi£M U flit ¥E±tf>ffiai 

UtrfEKttuslB] t MAX £ -e#^-rs r £ lz X <0 , 1 oj^±w^{£/}^ -fe/p£jiiR-f 
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9. (giJKO 

10. ttflt<a«£&»l&L a^iK*fctt^jgi(- J:5^S)« -^-^tijfS^W 

s«fs^3SSi-*t-r^flfriE^e*ffi±<73iis (x, y ) isAtBtra t (x, 

10 y, t) i-r* 3 i^TC^^-fe/Ux-^Sr^^-rs Si^TC^'^ir^x-^^fiSXS 

fiff f E 3 & 7C # ^ ir J u 9* — * £ fife X fS T ± m £ n Wi 12 3 ]fc tc sK ? -tr /i- 9* — 9 
15 ^-tr/u^r^rtf x - y ¥ffirtcr)Rjf^*tRl{c 1 2fc7cjRjlM*ra*ifc-^i»JgffiiaigS:£ 

i i. i rkycmmffifflzn oJjfa&mwLxm&.MBffir$JLWL%2msx±nft-r 
i2. sfjfE^ff^Mwxa^fcv>T, i frTcmzmmttft o ^fii^mnx^9± 

0{£g (x, y) £K#J-»*lffl t fcffiffll (x, y, t) <fci-6 3&5c#*-fcA'? f - 
9*$L$L-tZ> 3&7ztf9 J tfr 1 r-9±f$,^&b&ffix.. ftftBEjKKf (-#?£-r£ to 

MSB 3 fc7C#*-t/H7'— <fc 0 £j&£*l7ii!fJlE 3 ^TC^iTA-tr- 
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